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ABSTRACTABSTRACTABSTRACTABSTRACT    
The soil distribution of heavy metals concentration caused by industrial 
solid wastes deposited in an open dumping site, the area receives 
approximately large amount of solid waste from the industrial and 
municipal solid waste materials. Soil samples were collected from the 
study area and analyzed at the laboratory from forty five (45) different 
sampling  points, heavy metals content in the sample is detected and 
presented by mass concentration in mg/kg, the results indicate the heavy 
metals content in the soil such as Zn, Cu, Pb, and Cd were all detected by 
using the X-ray fluorescence (XRF) spectrometer machine, the ratio of 
these selected heavy metals accumulation in the soil are shows in the 
following orders of results as Zn range from 33.7mg/kg–1397.96mg/kg, 
Cu range from 11.18mg/kg–472.9mg/kg, Pb range from 4.6mg/kg–
375mg/kg and Cd range from 0–162.8mg/kg in only one soil samples, the 
ratio shows that Zn>Cu>Pb>Cd in the soil. Contamination by solid waste 
disposal generally pollutes soil, plants and other micro and macro 
organisms feed or grazed in the area and pollutes immediate 
environment, also human health and other living organisms is at risks if 
the system of wastes disposal is not rectified at open dumping site. 
 
Keyword:Keyword:Keyword:Keyword: Dumping Site, Environment, Heavy Metals, Soil, and Solid 
Waste. 
 
INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    
The waste generation occurs in virtually all human activities, such as 
agriculture, industries, and domestic affairs. Managing waste in society has 
been a challenge for as long as people have gathered together in sufficient 
numbers. Waste has imposed a stress on local resources (Strange, 2002). 
Solid waste is generated from residential, commercial, industrial, 
institutional, construction and demolition process and Municipal services 
(Rechel et al, 2009). A mixture of these constituents of solid waste are fine 
dust, metal, glass, paper, cardboard, textiles, putrescible vegetable 
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materials, plastics, rice husk, tyres, cans, etc. (Abd’razack et al., 
2013).According to Agbu, (2013) wastes are environmentally unfriendly 
for the ecosystem and suggested two reasons; It causes the release of toxic 
substances to the air such as dioxin and furans a cancer inducing 
compound is released into the atmosphere, other ozone depleting and 
greenhouse gases, Waste when left unattended for long time constitute 
some serious health hazards causes offensive odor, pollute underground 
water source and decrease environmental aesthetic and quality. A harmful 
substance has negative effects on the natural environment, human health 
and agricultural production efficiency. Toxic chemical substances 
introduced into the environment may be transported either by air, water 
and living organisms and may become a part of the natural 
biogeochemical cycle and accumulate in the food chain (Gadzała-
Kopciuch, 2004).Consequences of industrial waste become visible, it is 
often too late to prevent them and chronic toxic effects, impossible to 
notice at the initial stage of the process, may manifest after many years 
(Alloway and Ayres, 1998). Effects on the organisms are manifest when 
this regulation mechanism breaks down as a result of either deficiency or 
toxicity metal (Duffus, 2002)....Solid wastes are organic and inorganic wastes 
generated by rapidly increasing production, consumption and other 
human and animal activities of the urban society, normally discarded as 
useless or unwanted or those that have lost their value to the first user and 
are a major cause of pollution (Berkun,1991; Mee and Topping, 1998). 
Wastes can be further classified into biodegradable and non-
biodegradable waste or grouped into organic and inorganic waste. Organic 
waste is referred to waste that are combustible, it contain matters such as 
animal and vegetative matter, refuse, animal excreta, tree leaves, sticks, 
rags etc.  
 
The implication is that, this class of waste can decay with time and is 
highly detrimental to human health and the environment. When the 
waste comes into contact with stagnant water it produces an irritating 
odour, surface and ground water are contaminated, soil contamination 
and air pollution. It serves as a breeding ground for insect such as 
mosquitoes and other dangerous insect that transmit deadly diseases. 
Inorganic waste referred to waste that are non-combustible, it contain 
matters and element such as plastics, broken glass, tiles, metals, grit etc. 
These matters cannot decay and therefore stay as long as they remained 
solid (Wright, 2004, Abd’razack at al., 2013).Open dump sites 
unfortunately are still the means of disposal of solid wastes in developing 
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countries where the waste is dumped in uncontrolled manner, can be 
detrimental to the urban environment. Solid waste disposals (open 
dumps, landfills, sanitary landfills or incinerators) represent a significant 
source of heavy metals released into the environment (Yarlagadda, et 
al.1995; Waheed et al. 2010; Iwegbue et al. 2010;Bretzel and 
Calderisi2011; Rizo et al. 2012).Dumpsite contains different kinds and 
concentrations of heavy metals, depending on the age, contents and 
locations, in the recent times, it has been reported that heavy metals from 
waste dumpsites can accumulate and persist in soils at an environmentally 
hazardous levels (Ebong, et al., 2007).Soil contamination by heavy metals 
from waste disposal sites is a serious problem in industrial and urban 
areas (Mandal and Sengupta, 2006). Soils are regarded as the ultimate 
sink for heavy metals discharged into the environment, as many heavy 
metals are bound to soils as said by (Obiajunwa, et al. 2002). 
 
According to the Berrow and Reaves (1984) reported that soils have 
become polluted if contain the amount of heavy metals that exceed the 
upper limit of an accepted normal range. With the extensive 
development of industry, many problems of soil pollution have been 
arises.  Soil Contamination of heavy metals in the dumpsite environment 
is of major concern because of their toxicity and threat to human life and 
the entire environment (Kanmani, et al., 2013).Many of the heavy metals 
are toxic to organisms at low concentrations. However, some heavy 
metals, such as copper and zinc are also essential elements. 
Concentrations of essential elements in organisms are normally 
homeostatically controlled, with uptake from the environment regulated 
according to nutritional demand (Duffus, 2002).Heavy metals are non-
biodegradable and undergo a global eco-biological cycle in which natural 
soils are the main pathways (Ukpebor et al., 2005). and the plants can 
accumulate these heavy metals in their tissues at concentrations greater 
than the ambient soil and pose a health threat to humans who consume 
them (Ademoroti, 1996).  In the human body, the metallic toxicants 
attack the proteins notably the enzymes and their toxic effects are 
cumulative and cause slow poisoning of the system over a period of time 
(Nriagu, 1988; Ukpebor et al., 2005). Heavy metals have been implicated 
in the upsurge of liver and kidney diseases, and is believed to be 
responsible for a high proportion of mortality caused by kidney and liver 
morbidity (Friberg, et al., 1986; Herber et al., 1988; Ndiokwere, 2004), 
pains in bones (Tsuchiya, 2018), mutagenic, carcinogenic effects (Fischer 
and Kazantzis, 1987, Heinrich, 1988), neurological disorders, especially 
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in the foetus and in children which can lead to behavioral changes and 
impaired performance in IQ tests (Lansdown, 1986; Needleman, 
1987).Soil Contamination of heavy metals in the dumpsite environment is 
of major concern because of their toxicity and threat to human life and 
the entire environment (Kanmani, et al., 2013). 
    
AREA OF STUDYAREA OF STUDYAREA OF STUDYAREA OF STUDY    
The study was carried out at Güzelyurt dumping area, part of Northern 
Cyprus. Güzelyurt has the following geographical coordinates of (Latitude 
35° 11′ 53″ N, 32° 59′ 38″ E) represent the northern limits of the most 
active part of Mediterranean Sea, Güzelyurt dumping yard is located in 
approximately 45 kilometers (28mi) North of Nicosia city, the capital city 
of Turkish Republic of Northern Cyprus. The area is among the biggest 
dumping site in northern Cyprus with about twenty eight (28) hectare in 
size, and receives the huge amount of solid wastes and some sludge waste 
from domestic and industrial solid waste. While color of soil at Güzelyurt 
dumping site (GDS) are of different types some portion is reddish, 
blackish, while other portion is ashes as a result of wastes burning 
activities at dumping area(Önet, et al.,2020). 

    
Plate 1: Güzelyurt Dumping SitePlate 1: Güzelyurt Dumping SitePlate 1: Güzelyurt Dumping SitePlate 1: Güzelyurt Dumping Site    

    
Plate 2: Side View of thePlate 2: Side View of thePlate 2: Side View of thePlate 2: Side View of thestudy study study study AreaAreaAreaArea    
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MATERIALS AND MATERIALS AND MATERIALS AND MATERIALS AND METHODMETHODMETHODMETHOD    
The effects of waste disposal in soil samples collected at randomly 
selected sampling points in Güzelyurt dumping site, contaminated and 
uncontaminated (control) zones were sampled with an average distance of 
about ten to fifteen meter (10m–15m) from each point. 
Table 1: Sample collection procedure indicating location and Ids numberTable 1: Sample collection procedure indicating location and Ids numberTable 1: Sample collection procedure indicating location and Ids numberTable 1: Sample collection procedure indicating location and Ids number    

Sample Sample Sample Sample 
NumberNumberNumberNumber    

Sample IDSample IDSample IDSample ID    LocationLocationLocationLocation    DepthDepthDepthDepth    Polyethylene Polyethylene Polyethylene Polyethylene 
bagsbagsbagsbags    

1111    G1 Point 1 20cm A1 
2222    G2 Point 2 20cm B1 
3333    G3 Point 3 20cm C1 
4444    G4 Point 4 20cm A2 
5555    G5 Point 5 20cm B2 
6666    G6 Point 6 20cm C2 
7777    G7 Point 7 20cm A3 
8888    G8 Point 8 20cm B3 
9999    G9 Point 9 20cm C3 
10101010    G10 Point 10 20cm A4 
11111111    G11 Point 11 20cm B4 
12121212    G12 Point 12 20cm C4 
13131313    G13 Point 13 20cm A5 
14141414    G14 Point 14 20cm B5 
15151515    G15 Point 15 20cm C5 
16161616    G16 Point 16 20cm A6 
17171717    G17 Point 17 20cm B6 
18181818    G18 Point 18 20cm C6 
19191919    G19 Point 19 20cm A7 
20202020    G20 Point 20 20cm B7 
21212121    G21 Point 21 20cm C7 
22222222    G22 Point 22 20cm A8 
23232323    G23 Point 23 20cm B8 
24242424    G24 Point 24 20cm C8 
25252525    G25 Point 25 20cm A9 
26262626    G26 Point 26 20cm B9 
27272727    G27 Point 27 20cm C9 
28282828    G28 Point 28 20cm A10 
29292929    G29 Point 29 20cm B10 
30303030    G30 Point 30 20cm C10 
31313131    G31 Point 31 20cm A11 
32323232    G32 Point 32 20cm B11 
33333333    G33 Point 33 20cm C11 
34343434    G34 Point 34 20cm A12 
35353535    G35 Point 35 20cm B12 
36363636    G36 Point 36 20cm C12 
37373737    G37 Point 37 20cm A13 
38383838    G38 Point 38 20cm B13 
39393939    G39 Point 39 20cm C13 
40404040    G40 Point 40 20cm A14 
41414141    G41 Point 41 20cm B14 
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42424242    G42 Point 42 20cm C14 
43434343    G43 Point 43 20cm A15 
44444444    G44 Point 44 20cm B15 
45454545    G45 Point 45 20cm C15 

 
Soil samples were collected from the site by used of the following field 
equipment’s such as auger (posthole auger), hammer, polythene bag, pen, 
paper and permanent maker for labeling soil samples and move to 
laboratory for soil analysis. At each sampling point soil were collected 
with an auger at depth of (0-20cm) and placed in polyethylene bag prior 
to transfer at 700c Oven in the laboratory and stored under identical 
condition until use. Soil sample passed through sieve pooled and 
homogenized in a vibratory homogenizer for soil solid samples, from 
each composite sample being selected for analysis.  
 

 
Plate 3 and 4: collection of soil samplesPlate 3 and 4: collection of soil samplesPlate 3 and 4: collection of soil samplesPlate 3 and 4: collection of soil samples    from study areafrom study areafrom study areafrom study area    
    
XRF Analysis Procedures in the LaboratoryXRF Analysis Procedures in the LaboratoryXRF Analysis Procedures in the LaboratoryXRF Analysis Procedures in the Laboratory    
Soil samples when collected are mixed well and dried in the oven at 
temperature of 700c for 24hrs. It is then sieved with a 600 mesh to 
remove rocks, plants and other unwanted materials collected along with 
soil sample. Further sieved with 150 micron mesh to obtain powder for 
sample preparation, the powder is pressed under very high pressures 
(25mpa) into a tablet, when pretreatment was done, analysis were carried 
out to find the results of a particular soil sample.XRF is a non-destructive 
analytical method used to identify and determine the concentrations of 
elements present in samples. XRF is based on the principle that 
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individual atoms, when excited by an external energy source, emit X-ray 
photons of a characteristic energy or wavelength. By counting the number 
of photons for each of the energy emitted from a sample, the elements 
present may be identified and quantified.XRF was conducted in the 
laboratory for the soil sample using the Rigaku ZSX primus II. This 
method allows the mineralogy of material to be determined by measuring 
the characteristics fluorescent rays of each crystalline structure features. 
 
RESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSIONRESULTS AND DISCUSSION::::    
The elemental composition of various soil samples collected from the 
study area, method allows mineralogy of material to be determined by 
measuring characteristics fluorescent rays of each crystalline structural 
feature. 

Table 2: Soil Samples Elemental Composition (Table 2: Soil Samples Elemental Composition (Table 2: Soil Samples Elemental Composition (Table 2: Soil Samples Elemental Composition (XRF Test resultsXRF Test resultsXRF Test resultsXRF Test results    in %)in %)in %)in %) 
Sample numberSample numberSample numberSample number    ZnZnZnZn    CuCuCuCu    PbPbPbPb    CdCdCdCd    

1111    0.0060 0.0031 n.d n.d 
2222    0.0073 0.0062 - - 
3333    0.1240 0.0175 0.0056 - 
4444    0.0042 0.0016 - - 
5555    0.0055 0.0051 - - 
6666    0.0062 0.0042 - - 
7777    0.1740 0.0171 0.0182 - 
8888    0.0078 0.0014 - - 
9999    0.0077 0.0047 - - 
10101010    0.0065 0.0035 - - 
11111111    0.0245 0.0090 0.0148 - 
12121212    0.0462 0.0592 0.0404 - 
13131313    0.0104 0.0063 - - 
14141414    0.0170 0.0065 0.0033 - 
15151515    0.0075 0.0045 - - 
16161616    0.0313 0.0109 0.0053 0.0186 
17171717    0.0122 0.0085 0.0042 - 
18181818    0.0093 0.0056 0.0049 - 
19191919    0.0671 0.0086 0.0022 - 
20202020    0.0071 0.0042 - - 
21212121    0.0115 0.0045 - - 
22222222    0.0189 0.0052 0.005 - 
23232323    0.0118 0.0053 0.0015 - 
24242424    0.0072 0.0031 0.0025 - 
25252525    0.0158 0.0096 0.0023 - 
26262626    0.0251 0.0055 - - 
27272727    0.0159 0.0064 0.0044 - 
28282828    0.0121 0.0064 0.0041 - 
29292929    0.0252 0.0065 0.0041 - 
30303030    0.0112 0.0047 - - 
31313131    0.0153 0.0040 0.0021 - 
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32323232    0.0188 0.0070 0.0055 - 
33333333    0.0393 0.0117 0.0082 - 
34343434    0.0142 0.0061 0.0018 - 
35353535    0.1584 0.0053 - - 
36363636    0.0056 0.00038 - - 
37373737    0.0688 0.0053 - - 
38383838    0.0259 0.0112 0.0088 - 
39393939    0.0056 0.00038 - - 
40404040    0.211 0.0293 0.0105 - 
41414141    0.0211 0.0077 0.0039 - 
42424242    0.0252 0.0128 0.0048 - 
43434343    0.0056 0.0047 - - 
44444444    0.0117 0.0064 0.0094 - 
45454545    0.0068 0.0050 0.0043 - 

* n.d= none detected 
    
Specific Heavy Metal Converted Results:Specific Heavy Metal Converted Results:Specific Heavy Metal Converted Results:Specific Heavy Metal Converted Results:    
The concentrations of the heavy metals were determined using 
WDXRFS by analysis of their X–ray spectral lines program and the 
values tabulated for the specific heavy metal element, the relation below is 
use for conversion of selected XRF values given in oxide forms to ppm or 
ppb units. The following data were use as in parameters for the 
calculation. 
 
XRF values = these is the values detected from the oxide analysis by the 
instrument, it is multiplied by 10,000 to obtained a values that is to be 
used in the relation 
 
Molecular weight of the compound is also determined as well as the 
atomic weight, all from the periodic table of elements, by multiplying and 
adding the elemental values 
 
X = is refer to the unknown concentration in ppm 
X (ppm) = Atomic Weight of Particular Element  X  detected XRF  values(%) X 10,000 
    Molecular Weight of the Oxide of the Compound 

 
XRF analysis of soil sample shows levels of selected heavy metals 
concentrations, metals concern are Zinc, Copper, Lead and Cadmium. 
They were detected in a hypothesized concentration and almost in all 
samples, except Cadmium were detected in one sample G16-A6,results of 
XRF-values are expressed as mass concentration i.e. mg/kg which is 
equivalent to ppm-values. 
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Table 3Table 3Table 3Table 3: H: H: H: Heavy metals concentration (mg/kg) in soil seavy metals concentration (mg/kg) in soil seavy metals concentration (mg/kg) in soil seavy metals concentration (mg/kg) in soil samplesamplesamplesamples 
Metals Soil samples *USEPA 
Zinc (Zn) 1397.96 200 
Copper (Cu) 472.9 52 
Lead (Pb) 375.0 20.11 
Cadmium (Cd) 162.8 1-3 

*Maximum Permissible Limit of Metals (ppm) in Soil by USEPA 
Source: USEPA (2020). 
 
Trend of zinc (Zn) concentration in soil shows different values for zinc in 
the soil sampling points. Comparisons of sampling points indicate that 
point A is more contaminated in relation to B and C with respect to zinc, 
values ranging from 33.7mg/kg to 1397.96mg/kg. Shows that 
Concentration of zinc exceeds the allowable values according to USEPA. 
Soil analysis shows that all samples consist of copper (Cu), but some have 
high concentration of copper than others and it’s in the majority of the 
samples. Concentration of copper in soil samples range from 11.18mg/kg 
to 472.9mg/kg which exceed the allowable values. Concentration of lead 
(Pb) in the soil samples. XRF-result shows that lead Pb concentration is 
low in some soil, high in some, while lead is not detected in some soil 
sample. Lead is detected in sampling point A, B, and C which is the 
contaminated points, immediate and outmost points, in other words the 
center, outer and outmost area, the mass concentration of lead ranges 
from 4.64mg/kg to 375.0mg/kg which exceed the permissible values of 
USEPA in soil. the cadmium concentration is only detected at particular 
sampling point of A6 in a centre area which is highly contaminated site of 
the dumpsite, concentration of cadmium is entirely high which exceeded 
the permissible values of all environmental organization such as USEPA, 
WHO and others environmental research bodies. According to Strnad, et 
al., (1993) high concentration of cadmium in soil, the uptake by plants 
increases with results in decreases of plants yields. Leaf litter 
decomposition is greatly reduced by heavy metal pollution and cadmium 
has been identified as the important causative agent for this effect. Also 
the toxic effects of cadmium on mammalian testis have been well 
established (Miller, 1991). Cadmium is virtually toxic to every system in 
the human body in general. Effects of acute cadmium (Cd) poisoning in 
human are very serious issue. Among them are high blood pressure, 
kidney damage, destruction of testicular tissue and red blood cells. Much 
of the physiological action is probably due to similarity of cadmium (Cd) 
to zinc (Zn), thus Cd may replace Zn in some enzymes thereby altering 
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the stereo structure of mammals and impairing the catalytic activity. 
Symptoms of diseases ultimately result (Manahan, 1993). The result 
shows that there is significant changes in soil sample heavy metal values 
Zinc, copper were detected at all sample with high values and moderate 
values while lead and cadmium exceed the permissible values of the 
USEPA. Comparison of soil samples collected from the different 
sampling point shows that Güzelyurt dumping site has the high and 
abundant zinc, copper content of about 1397.96 and 472.9mg/kg as the 
highest values and lead with high values of about 375.0mg/kg, cadmium 
with 162.8mg/kg in one sample as a highly contaminated points. 
Generally the soils of Güzelyurt Solid waste dumping site are highly 
contaminated, because the heavy metals concentrations exceed the 
permissible or allowable levels in the soil. 
    
CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION    
The enhancement of potentially toxic metals in soils and vegetation 
growing in the area could lead to deleterious effects to both plants and 
health of those using them, the effect may occur to the biota at 
considerable distance from the source as a result of long distance plume 
dispersal or drainage from soil into some water channel. Even at relatively 
low level air, water and soil pollution can easily interfere with the wildlife 
population and natural vegetation cover, changed atmosphere and 
contaminate the water, and caused contamination in our homes. In 
addition to indicating the hazard to the grazing animals in the area, these 
results point out the needs to monitor heavy metals content in meat and 
vegetables obtained in the area and marketed for human/animal 
consumption. People of the area may be facing an additional increasing of 
toxic trace metals from cattle and other animals exposed to very high 
concentration of these metals. The research work present data and results 
obtained from the analysis of soil samples collected within the study area 
in northern Cyprus. Based on the conducted experiments, we may 
conclude large amounts of Copper (Cu), Zinc (Zn), Lead (Pb), and 
Cadmium (Cd) were found in Güzelyurt dumping site. These elements 
can be related to the wastes deposited at the site or indiscriminate 
deposition of used metals and the mining processes/activities that 
occurred in the past at the inland. Seasonal changes affect some elements 
in soil content at different locations. `From this study it is clear that 
contamination of the environment by the industrial and domestic wastes 
disposal has occurred, and continues to occur in Güzelyurt dumping site. 
However it is important and necessary to have more extensive study on 
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heavy metal contamination to establish the extent of pollution by the 
industries in all other environments. 
    
RECOMMENDATIONS:RECOMMENDATIONS:RECOMMENDATIONS:RECOMMENDATIONS:    
Since the industries plays a very vital role in the development of economy 
in both rural and urban areas as well as that of entire country, it would be 
very important if the following proposed actions are taken to protect the 
lives and properties of people depend on natural environmental 
resources such as crops around and using resources for their livelihood. 
1. In order to prevent the impacts of the heavy metals to the livestock and 

people living around the dumping site, the dump site should be fence 
the sedimentation points and reduce the level of the elements in the 
contaminated site and also used of dumpsite as manure should be 
stopped to prevent possible transfer of toxic metals into the food chain 

2. For the future study should be carried out in different seasonal 
conditions, such as dry and raining season’s which will make the 
comparison in terms of heavy metals concentration in dumping site 
soil, because seasonal changes effect that elements in soil content at 
different locations. 

3. To preserve the unpolluted state of the dumping site and environs, it 
remains important that wastes disposal from the industrial and 
domestic sources or the catchment area are devoid of heavy metals 
and regulatory mechanism should be enforced to ensure that current 
trends are not exacerbated 

4. The manufacturing industries should perform continuous liming of the 
industry effluents and the farmers in the surrounding communities 
should be encouraged to apply the cattle manure on their farms since 
this helps in reducing the bioavailability of the heavy metals and 
increases the yield of plants grown in polluted soils. 

5. Advance dust reduction facilities should be installed in the industries, 
dumping site and periodic spraying of the roads around the dump site 
with water, especially during the dry season should be done to reduce 
the health problems caused by burning of wastes or dust laced with 
heavy metals at the dumping site. 

6. Plants such as vetiver grass (vetiveriazizanioides) should be introduced 
in the sedimentation points, surrounding farms and long effluent 
channels to absorb the heavy metals. Finely ground roots of plants 
could be installed at the soil sample discharge points to act as heavy 
metals filter and reduce the levels of these elements, the steam and 
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leaves of the plants can be used as manure, paper, making ropes, fibre 
and biogas production materials. 

7. Extensive periodic internal and external environmental survey should 
be carried out by both the industrial and other organization such as 
USEPA, WHO, NEMA and other environmental research 
institutions to help in preventing any excessive discharge of harmful 
effluents/wastes which has not been traced to the required standards. 

8. Advanced methods need to be used for determination of heavy metals 
in animals, urine and human blood; further research should be done 
to identify the nature of elements. 

9. Serve as a guideline for future researchers and environmental managers 
to identify future anthropogenic impacts at the study area with respect 
to the metals, and better assess the need for remediation by 
monitoring for changes from the existing levels, can also be useful for 
the management and sustainable development in our environment. 
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